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Background: Pangolins (Manidae) have long been used for traditional medicinal purposes in most parts of
sub-Saharan Africa. However, very little is known about the extent of this use, the body parts that are used and the
ailments these practices are attempting to cure or alleviate. Pangolin body parts are used extensively and frequently by
traditional medical practitioners in Sierra Leone.
Methods: A total of 63 traditional medical practitioners consented and were interviewed using semi-structured
questionnaires on the traditional medicinal use of pangolin body parts. The use value, informant agreement ratio and
use agreement value for each pangolin part was calculated to ascertain the most sought after body part, the level of
knowledge dissemination among traditional medical practitioners about body parts and the most culturally significant
body part.
Results: It was found that 22 pangolin parts are used to treat various ailments and conditions under 17 international
categories of diseases. The highest use value was recorded for scales while eyes had the highest level of consensus
among the traditional medical practitioners. The highest use value and informant agreement ratio for scales were
recorded for spiritual ailments. Scales were the most culturally significant body part according to the use agreement
value.
Conclusion: This study indicates a high importance value for pangolins as part of these communities’ spiritual, cultural
and medicinal beliefs. However, the numbers of individuals harvested from the wild remains unknown and
unregulated even though pangolins have been listed under Schedule 2 of the Wildlife Conservation Act, 1972, of Sierra
Leone, which prohibits any person from hunting or being in possession of pangolins. It is likely that this unregulated
harvesting and poaching of this threatened species, for medicinal purposes, is unsustainable and there is an urgent
need to determine pangolin population abundance within this region to ensure their sustainable harvesting for cultural
use and conservation.
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Traditional medicine dominates medical systems available
to millions of individuals and remains the main, if not the
only, source of medical care for the majority of people in
the developing world [1-3]. Animal-based remedies consti-
tute an integral part of African traditional medicine both
in rural and urban areas. An estimated 80% of the conti-
nent’s population depend on traditional medicine for their
healthcare needs [2-4]. The people of Sierra Leone are no
exception to this. The majority of the population of Sierra* Correspondence: maxwell_boakye@yahoo.com
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unless otherwise stated.Leone depend on traditional medicine to meet their
healthcare needs [5]. Some 90% of deliveries at community
level are attended by traditional birth attendants who are
an integral component of traditional medical practice [5].
Shackman and Price [6] also found that 90% of patients
with mental health problems have received treatment from
traditional healers in the Northern Province of Sierra
Leone. Indeed, traditional medicine is the first level of con-
tact for most Sierra Leoneans due to inadequate healthcare
facilities and affordability when these are available.
Traditional medical practitioners are highly dependent
on harvesting from the biodiversity, and primary ingredi-
ents used by the traditional healers are wild animals, plantLtd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
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therapeutic remedies for their patients [1,7,8]. Animals
have been documented as a source of medicine through-
out human history. According to Weiss [9], Anageletti
et al. [10], Lev [11] Alves and Alves [12], Alves and Sauto
[13], animal-based medicines have been used since time
immemorial. Most Africans attach special magical healing
power to wild animals and their by-products used in trad-
itional medicine [14-21].
A mammal that has long been used for traditional
medicinal purposes throughout Africa is the pangolin
[15-17,19,22-26] and also traditional medicinal systems in
Asia [27-29]. Pangolins or scaly anteaters belong to the
order Pholidota [30]. They are covered with keratinous
scales and have adapted to a specialised diet of ants and
termites [15,31-33]. They feed by burrowing with their
claws adapted for raiding ant and termite mounds, aided
by their highly modified elongated and sticky tongue spe-
cialised for consuming ants and termites [31-33]. They are
usually solitary and inhabit burrows or inside tree holes,
and have a very slow reproduction rate [31,33]. When
threatened, they curl their body up like a ball in a defen-
sive posture [15,33].
All extant species of pangolin (four Asian species and
four African species) are listed in Appendix II of CITES.
The black-bellied pangolin (Phataginus tetradactyla),
white-bellied pangolin (Phataginus tricuspis) and the
giant ground pangolin (Smutsia gigantea) are distributedFigure 1 Map of Africa indicating Sierra Leone and the study districtthroughout Sierra Leone [34]. They occur mainly in for-
ests and forest mosaics in moist and semi-deciduous for-
est habitat type. No previous studies have investigated
the use of pangolins by traditional medical practitioners
in Sierra Leone and this is the first attempt to document
the use of whole or parts of pangolins in the treatment
of human-related diseases. In addition, this study investi-
gates implications of pangolin use by traditional medical
practitioners on the conservation status and potential
threat to African pangolin biodiversity.
Materials and methods
Study site
The study was conducted in the Bombali district (9°20′N
and 12°15′W) of Sierra Leone (Figure 1). This district
has a human population of 408,390 [35] and occupies a
total area of 7 985 km2 [36]. The district shares borders
with the Republic of Guinea to the north, Port Loko and
Kambia districts to the west, Tonkolili district to the
south and Koinadugu district to the east. Ethnically, the
Temne and Limba form the largest ethnic groups in
Bombali district. Makeni is the headquarters and largest
town in Bombali district.
The Bombali district was chosen for this study because
it is reported by the Justice and Peace and Human
Rights Commission [37] as having the poorest level of
health services in Sierra Leone. The Development Assist-
ance Coordinating Office also classified Bombali districtof Bombali.
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when compared with other districts nationwide and, as a
result, the inhabitants of Bombali district depend heavily
on traditional medical practitioners for their medical
needs [6]. For the purposes of this study TMP is referred
to those people who are considered to be healers by the
district Traditional Healers Association by virtue of their
membership with the association.
Data collection
Ethnozoological data on medicinal use of pangolins was
collected using semi-structured interviews held between
the months of October to November 2013. During the first
contacts with the local population, a meeting was held with
the local tribal leader to explain the research and to obtain
informed consent to conduct the study. The local tribal
leader then introduced the researcher to the chairman of
the local association of traditional healers. The objective of
the research was explained to the chairman, who called a
meeting of the association members to explain the project
to them. The sampling process was purposeful with partici-
pants intentionally selected because they could provide the
information about the issues identified as important to this
study [38]. Of the 100 traditional medical practitioners re-
quested to participate in this study, 98 members confirmed
they are or have used whole or parts of pangolins in their
remedies. Of these, 63 agreed to participate in this study
with informed consent. Participants were made aware of
their rights to decide to either voluntarily participate in the
study or decline. Semi-structured interviews were con-
ducted to obtain information from respondents. The inter-
view questions focused on the interviewees’ knowledge of
the uses for pangolin parts or whole pangolins for medi-
cinal purposes to cure or alleviate a particular medical ail-
ment or set of ailments. Verbal prompts and probes were
used to motivate informants and elicit information from
them. The pace and direction of the interviews were dic-
tated by the participants. Participants were shown photo-
graphs of the three African pangolin species distributed in
Sierra Leone. The key questions that traditional medical
practitioners were asked were: do you know the animal
called pangolin (participants were requested to provide the
local name) and do you know whether it serves as medi-
cine? In the semi-structured interviews, the traditional
medical practitioners (interviewees) were requested to
name particular species of pangolin and their parts used as
medicine, the ailments for which that body part was pre-
scribed and how the animals was obtained. Traditional
medical practitioners were also questioned on how this
knowledge was acquired. All interviews were conducted in
Krio English language which is the most widely spoken lan-
guage in Sierra Leone, with a local Sierra Leonean transla-
tor translating if the interviewee did understand certain
aspects of the Krio English language.Data analysis
Three quantitative value indices: Use values (UV), in-
formant agreement ratio (IAR) and use agreement value
(UAV) were calculated.
Use value (UV)
The use value (UV) for each pangolin part was calcu-
lated employing a formula modified from Albuquerque
et al. [39], which uses animal parts instead of the whole
individual. This approach is based on a quantitative
method to demonstrate the importance of species parts
given by a local population [40]. The UV of each pango-





where: Up = the number of uses mentioned by each in-
formant for a given pangolin part, n = the total number
of informants [39,41].
Informant agreement ratio (IAR)
The Informant Agreement Ratio (IAR) was used to meas-
ure the consensus level among informants for pangolin
body part. The original formula proposed by Trotter and
Logan [42] was interpreted as follows:
IAR ¼ nr − nc
nr − 1
where nr is the total number of medicinal responses regis-
tered for pangolin body part and nc is the number of dis-
ease categories that are treated with this body part. The
number of disease categories (nc) was calculated as the
number of the International Classification of Diseases
(ICD) categories (Version 10) [43] that informants claimed
to treat. Sixteen ICD categories were identified but spiritual
ailments were added because it plays an important role as
causes of diseases in African folk health systems. The total
number of ICD categories in this study was 17. The IAR of
a medicinal part varies between 0 (when the number of
health conditions treated equals the number of medicinal
responses) and 1 (whereby all participants agree upon the
exclusive use of the part for a particular health condition).
Use agreement value (UAV)
According to Thomas et al. [44] this index provides a valid
and easily derived estimation of a medicinal resources cul-
tural significance. Following the suggestions of [44], but
using UV instead of Quality Use Value (QUV), the use
agreement value (UAV) was defined as follows:
UAV ¼ UV  IAR
where UV is the use value of body part and IAR is the
informant agreement ratio of a particular body part.
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Regarding gender of participants, 90% (n = 57) were males
and 10% (n = 6) were females. With regard to the age of
participants, 37% (n = 23) were above 60 years, and 2%
(n = 1), 14% (n = 9) and 48% (n = 30) were between 31–40,
41–50 and 51–60 years old, respectively. Regarding the
number of years of practice, 68% (n = 43) had practised for
more than 20 years, 30% (n = 19) between 16–20 years
and 2% (n = 1) between 11–15 years. With regard to for-
mal education, 41% (n = 26) of the interviewees were
illiterate, 57% (n = 36) had attended school but their edu-
cation was below secondary level and 2% (n = 1) had
attended school above secondary level. All the inter-
viewees classified themselves as full-time traditional med-
ical practitioners.Table 1 Use of pangolin body parts and the prescribed condi
Classification of Diseases (ICD) categories
Parts Conditions treated
Scales Skin disease, impotence, infertility, broke
the navel, bulletproof, cutlassproof, athle
healing premature babies, heel fissure, ar
infection, body pain, elephantiasis, waist
protection from witchcraft, broken bone
Oil Skin rash, skin stretch marks, heel fissure,
diseases, claw hand, elephantiasis and bo
Meat Healing premature babies, stomach disea
pressure, for increasing intelligence, bod
convulsion and anaemia
Head Infertility, headache, antidote for poison,
heart disease, paralysis, hernia and claw h
Tail Impotence, spiritual protection, Apollo (a
paralysis, claw hand, convulsion, fainting
snake bite, curse sting from scorpion, wa
Foot Heel fissure, back pain, elephantiasis, ath
Tongue Rheumatism, stop/control bleeding, men
Bones Skin scars, healing wounds, stiffness of jo
Blood Healing wounds, elephantiasis, rheumatis
protection against witchcraft
Male sex organ Hernia, headache, elephantiasis, athlete's
Intestines Stomach diseases, headache and for goo
Claws Protection from witchcraft, skin stretch m
Brain Heart diseases, mental illness and stomac
Heart Stomach diseases and heart diseases
Whole animal Leprosy and invisibility
Toes Apollo and epilepsy
Thorax Chest pain and broken ribs
Forefoot Impotence and elephantiasis
Eyes Apollo
Throat Goitre
Sex organ (both male and female) Infertility
Liver AsthmaA total of 22 pangolin body parts were identified as be-
ing used and prescribed for the treatment of 59 diseases
and ailments (Table 1). The scales of pangolins had the
highest use report (UR), followed by oil meat, head and
tail, respectively (Table 1). The throat, sex organs (both
male and female) and liver had the lowest UR whereas the
eyes, forefoot, thorax, toes and whole animal had the same
UR. The scales, head, meat and tail were the body parts
with the highest number of ICD category use reports, re-
spectively (Table 1). The scales were used in 12 of the 17
ICD categories, the head and tail in 10 categories and
meat in 9 categories.
Table 2 indicates the contribution of each ICD category
to the total use value index (UV) of the 22 pangolin body
parts used by the traditional healers. The highest UV oftions treated, Use Report (UR) and International
Use report ICD categories
n ribs, stomach diseases, inflammation of
te's foot, claw hand, nail disorders,
thritis, rheumatism, epilepsy, ear
pain, healing wound, skin rash,
s, spiritual protection and skin scars
70 12
skin diseases, knee pain, skin scars, heart
dy ache
27 5
ses, rheumatism, epilepsy, high blood
y pain, common childhood diseases,
23 9




, stomach diseases, protection against
ist pain, elephantiasis and heel fissure
20 10
lete's foot and broken bones 7 4
tal illness, piles and fainting 7 4
ints, rheumatism and joint pains 7 3
m, stomach diseases, heart diseases and 7 6
foot, infertility and impotence 6 5
d luck 5 3
arks, asthma and heart burn 4 4










Table 2 Use Value (UV) of pangolin body parts for each International Classification of Diseases (ICD) category
International Classification of Diseases (ICD) categories Total
Parts 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 UV
Scales 0.063 0.032 0.016 0.016 0.032 0.206 0.143 0.032 0.016 0.079 0.079 0.397 1.111
Oil 0.016 0.016 0.238 0.079 0.079 0.429
Meat 0.016 0.016 0.032 0.048 0.143 0.016 0.063 0.016 0.016 0.365
Head 0.048 0.016 0.016 0.048 0.016 0.016 0.032 0.111 0.016 0.016 0.333
Tail 0.048 0.016 0.032 0.016 0.016 0.032 0.016 0.032 0.016 0.095 0.317
Foot 0.048 0.032 0.016 0.016 0.111
Tongue 0.016 0.048 0.032 0.016 0.111
Bones 0.016 0.063 0.032 0.111
Blood 0.016 0.016 0.016 0.016 0.016 0.032 0.111
Male sex organ 0.032 0.016 0.016 0.016 0.016 0.095
Intestines 0.048 0.016 0.016 0.079
Claws 0.016 0.016 0.016 0.016 0.063
Brain 0.032 0.016 0.016 0.063
Heart 0.016 0.032 0.048
Whole animal 0.016 0.016 0.032
Toes 0.016 0.016 0.032
Thorax 0.016 0.016 0.032
Forefoot 0.016 0.016 0.032
Eyes 0.032 0.032
Throat 0.016 0.016




Codes for ICD categories: 1 = Certain infectious and parasitic diseases, 2 = Diseases of the blood and blood-forming organs and certain disorders involving the immune
mechanism, 3 = Endocrine, nutritional and metabolic diseases, 4 =Mental and behavioural disorders, 5 = Diseases of the nervous system, 6 = Diseases of the ear and
mastoid process, 7 = Diseases of the circulatory system, 8 = Diseases of the respiratory system, 9 = Diseases of the digestive system, 10 = Diseases of the skin and
subcutaneous tissue, 11 = Diseases of the musculoskeletal system and connective tissue, 12 = Diseases of the genitourinary system, 13 = Certain conditions originating in
the perinatal period, 14 = Symptoms, signs and abnormal clinical and laboratory findings not elsewhere classified, 15 = Injury, poisoning and certain other consequences
of external causes, 16 = Factors influencing health status and contact with health services, 17 = Spiritual ailments.
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of tissue oil was for diseases of the skin and subcutaneous
tissue. Diseases of the digestive system, symptoms, signs
and abnormal clinical and laboratory findings not else-
where classified, spiritual ailments and certain infectious
and parasitic diseases received the highest UV for meat,
head, tail and foot, respectively. The highest UV of the
tongue was for diseases of the circulatory system while the
highest UV of the bones was for diseases of the musculo-
skeletal system and connective tissue.
Table 3 indicates the contribution of each ICD cat-
egory to the total informant agreement ratio (IAR) of
the 22 pangolin body parts. The highest IAR value was
recorded for the eyes, which was followed in a descend-
ing order by the oil, scale, bones, meat, tail and head.
The eyes were only used under certain infectious and
parasitic diseases category. The highest IAR value for
the oil was linked to diseases of the skin and subcutane-
ous tissue. The highest IAR value for scales were linkedto spiritual ailments and then followed in descending
order by diseases of the skin and subcutaneous tissue
and diseases of the musculoskeletal system and connect-
ive tissue (Table 3). Pangolin bones prescribed for cures
relating to diseases of the musculoskeletal system and
connective tissue and had the highest IAR value while
the highest IAR value of meat was for diseases of the di-
gestive system. The highest IAR value for the tail and
head were for cures or treatment relating to spiritual ail-
ments. The claws, whole animal, toes, thorax, fore foot,
throat, sex organ (both male and female) and liver re-
corded a zero IAR value as the number of use reports
for each part in each use category is the same. This indi-
cates that there was no agreement between informants
on the use of these body parts.
There were appreciable differences in body parts ranked
according to the three indices (Table 4) where the ranking
order varied depending on the index. The UV and UAV
indices place scales at the highest rank followed by oil,
Table 3 Informant Agreement Ratio (IAR) of pangolin body parts for each International Classification of Diseases (ICD)
category
International Classification of Diseases (ICD) categories Total
Parts 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 IAR
Scales 0.048 0.024 0.012 0.012 0.024 0.156 0.108 0.024 0.012 0.060 0.060 0.300 0.841
Oil 0.031 0.031 0.470 0.157 0.157 0.846
Meat 0.028 0.028 0.055 0.083 0.249 0.028 0.111 0.028 0.028 0.636
Head 0.079 0.026 0.026 0.079 0.026 0.026 0.052 0.183 0.026 0.026 0.550
Tail 0.079 0.026 0.053 0.026 0.026 0.053 0.026 0.053 0.026 0.158 0.579
Foot 0.214 0.143 0.071 0.071 0.500
Tongue 0.071 0.214 0.143 0.071 0.500
Bones 0.095 0.381 0.190 0.667
Blood 0.024 0.024 0.024 0.024 0.024 0.048 0.167
Male sex organ 0.067 0.000 0.033 0.033 0.033 0.033 0.200
Intestines 0.300 0.100 0.100 0.500
Claws 0.000 0.000 0.000 0.000 0.000
Brain 0.167 0.083 0.083 0.333
Heart 0.167 0.000 0.333 0.500
Whole animal 0.000 0.000 0.000
Toes 0.000 0.000 0.000
Thorax 0.000 0.000 0.000
Forefoot 0.000 0.000 0.000
Eyes 1.000 1.000
Throat 0.000 0.000




Codes for ICD categories: 1 = Certain infectious and parasitic diseases, 2 = Diseases of the blood and blood-forming organs and certain disorders involving the immune
mechanism, 3 = Endocrine, nutritional and metabolic diseases, 4 =Mental and behavioural disorders, 5 = Diseases of the nervous system, 6 = Diseases of the ear and
mastoid process, 7 = Diseases of the circulatory system, 8 = Diseases of the respiratory system, 9 = Diseases of the digestive system, 10 = Diseases of the skin and
subcutaneous tissue, 11 = Diseases of the musculoskeletal system and connective tissue, 12 = Diseases of the genitourinary system, 13 = Certain conditions originating in
the perinatal period, 14 = Symptoms, signs and abnormal clinical and laboratory findings not elsewhere classified, 15 = Injury, poisoning and certain other consequences
of external causes, 16 = Factors influencing health status and contact with health services, 17 = Spiritual ailments.
Boakye et al. Journal of Ethnobiology and Ethnomedicine 2014, 10:76 Page 6 of 10
http://www.ethnobiomed.com/content/10/1/76meat, head and tail for both indices. This was not same
for the IAR which ranked the eyes as the most important
body part. The throat, sex organ (both male and female)
and liver were the lowest in all indices.
Discussion
Use value (UV)
High use values indicate that pangolin body parts are fre-
quently used in traditional healing practices and hold a
high level of importance as a source of treatment in pa-
tients by local traditional medical practitioners and healers
[8,40]. The high UV for pangolin scales implies that the
scales are extremely important to the traditional medical
practitioners. Rossato et al. [41] state that a UV of more
than 1 indicates that community members or TMPs use
this resource for numerous medicinal ailments. The scales
were found to be the most medicinally versatile body part,
and were applied in 12 out of the 17 (71%) ICD categories.The high use of scales found in this study corroborates
with findings by Bräutigam et al. [15] in that a large por-
tion of medical ailments are treated making use of pango-
lin scales. This was also found to be the case in the Awori
people of Nigeria [19]. We found scales to be very import-
ant in the treatment of spiritual ailments in addition to the
preparation of charms, warding off evil spirits and witch-
craft which has also been mentioned in previous studies
[15,17,19,24,25]. Furthermore, the high UV of pangolin
scales in treating diseases of the skin and subcutaneous
tissue can be attributed the importance attached to pango-
lin scales by the traditional healers in Sierra Leone. We
found a high use of pangolin scales for treating rheuma-
tism which has also been mentioned in previous studies
[15,17,19,24] although they did not determine the level of
knowledge among their respondents.
The use of pangolin oil in treating diseases has not
been previously reported and the UV observed in this
Table 4 Evaluation of pangolin body parts using Use
Value (UV), Informant Agreement Ratio (IAR) and Use
Agreement Value (UAV)
Indices Ranking
Parts UV IAR UAV UV IAR UAV
Scales 1.111 0.841 0.934 1 3 1
Oil 0.429 0.846 0.363 2 2 2
Meat 0.365 0.636 0.232 3 5 3
Head 0.333 0.550 0.183 4 6 4
Tail 0.317 0.526 0.167 5 7 5
Foot 0.111 0.500 0.056 6 8 7
Tongue 0.111 0.500 0.056 6 8 7
Bones 0.111 0.667 0.074 6 4 6
Blood 0.111 0.167 0.019 6 11 12
Male sex organ 0.095 0.200 0.019 7 10 12
Intestines 0.079 0.500 0.040 8 8 8
Claws 0.063 0.000 0.000 9 12 13
Brain 0.063 0.333 0.021 9 9 11
Heart 0.048 0.500 0.024 10 8 10
Whole animal 0.032 0.000 0.000 11 12 13
Toes 0.032 0.000 0.000 11 12 13
Thorax 0.032 0.000 0.000 11 12 13
Forefoot 0.032 0.000 0.000 11 12 13
Eyes 0.032 1.000 0.032 11 1 9
Throat 0.016 0.000 0.000 12 12 13
Sex organ (both male and female) 0.016 0.000 0.000 12 12 13
Liver 0.016 0.000 0.000 12 12 13
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highly valued by the traditional medical practitioners as
a source of medicine in Sierra Leone. Knowledge about
pangolin oil as a therapeutic resource was mostly limited
to diseases of the skin and subcutaneous tissue that had
the highest UV among the five ICD categories. The oil is
obtained by placing a pan beneath a pangolin while it is
being smoked over a fire. Bräutigam et al. [15] mentions
that pangolin meat is less valued in terms of medicinal
properties to other body parts, however, our study indi-
cates that the meat was relatively important for the
people of Sierra Leone ranking third in terms of its use
value. However, the therapeutic properties of the meat
are quite specific with knowledge about the meat mostly
limited to diseases of the digestive system.
The therapeutic properties of the tail was more limited
to spiritual ailments and the relatively low UVs for feet,
tongue, bones and blood can be attributed less frequent
use by traditional medical practitioners than other body
parts for treating ailments. Bones were prescribed primar-
ily for treating musculoskeletal and connective disuse dis-
orders but it has also been reported to treat rheumatismwithin Nigerian tribal communities [17,19]. The head was
found to be medicinally versatile and is thus involved in
treating different diseases under various ICD categories,
but was more important to traditional medical practi-
tioners and the local community for the treatment of ail-
ments such as headache, skin rash, fainting (syncope),
waist pain, body pain, back pain and body aches. We
found that the pangolin head was prescribed within 10
ICD categories, a great deal more than was found in simi-
lar studies undertaken in Nigeria by [17,19]. Furthermore,
the thorax and eyes have been reported as having a medi-
cinal use in Nigeria and the tongue, heart and feet have
also been used in the Republic of Benin for the treatment
of asthma, accelerated heart beating, normal growth and
baby vigour [24]. Also, studies in Nigeria indicate the en-
tire animal can be prescribed for invisibility which we did
not record in Sierra Leone. It is therefore likely that the
prescriptive use of certain pangolin body parts varies be-
tween African tribal communities and cultures across the
species range.
Informant agreement ratio (IAR)
The IAR values are a reflection of the extent and distri-
bution of knowledge about the use of pangolins in a
community or among a group of people. High consensus
is an indication that a particular pangolin part is pre-
ferred in the community for treatment of specific ail-
ments [8,45,46]. Interestingly, the eyes and not the scales
had the highest IAR value and are only used to remedy
certain infectious and parasitic diseases. The high IAR
for tissue oil and scales can be associated with the high
importance and prescriptive use attached to it by the
traditional healers. According to Heinrich et al. [47], a
high consensus value indicates that the medicinal re-
source may be an important part of local cultural know-
ledge. As such, the high IAR for tissue oil to treat
diseases of the skin and subcutaneous tissue can be said
to be an important remedy within the cultural know-
ledge of traditional medical practitioners as it scored the
highest IAR than all the other categories. Likewise, the
high IAR for scales in the treatment of spiritual ailments
which was the highest IAR for a single ICD category of
any body part can be seen to play a large factor within
traditional medical practitioners of Sierra Leone. On the
contrary, the low consensus values indicated for claws,
whole animal, toes, thorax, fore foot, throat, sex organs
and liver may be an indication that these body parts
have fallen into disuse because of cultural adaptation or
believed to be ineffective for treating conditions reported
or may simply be of low cultural importance in trad-
itional medicine. Even though a medical resource may
be mentioned in traditional pharmacopoeia, this does
not necessarily mean that it is perceived as an effective
treatment of a condition or alleviating symptoms [44].
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use values and informant agreement ratios and may be
an indication that those parts are not effective in treating
conditions or alleviating symptom although they occur
in within this traditional pharmacopoeia.
One disease that was surprisingly not mentioned but
that occurs in the study area and affects a large number of
locals but not treated with pangolin parts is malaria. The
selection and use of a resource for traditional medicinal
purposes are usually based on culturally perceived effect-
iveness [48]. The lack of effectiveness of pangolin body
parts for the treatment of malaria may have accounted for
its noticeable absence in the list of diseases mentioned by
traditional medical practitioners.
Comparing different indices
Both the UV and IAR varied for different ICD categories.
Thomas et al. [44] attributes this variation to the idiosyn-
cratic knowledge of most traditional healers resulting in
low levels of consensus for use categories among practi-
tioners. According to Thomas et al. [44], the distribution
of knowledge about traditional remedies follows a pattern
whereby few remedies are known to almost everyone
while most knowledge is idiosyncratic. All the TMPs inter-
viewed mentioned that they obtained their knowledge ver-
bally from a family member (mother, father, uncle and
aunt). Thus their medicinal knowledge reflects knowledge
acquired and accumulated over time and that it is likely to
be family-specific or idiosyncratic in nature.
Based on the ranking of the indices, the scales, oil, meat,
head, tail, foot, tongue and bones were the most wide-
spread body parts used for medicinal purposes although
their ranking varied depending on the chosen index. The
combination of the number of use reports and the level of
consensus between participants seems to provide a valid
and easily derived estimate of cultural significant [44] and,
it can therefore be deduced that the culturally important
pangolin body parts found in this study are those with
high use agreement values. The scales had the largest aver-
age number of use reports and were used to treat more
ICD categories than any other body part. It can therefore
be argued, based on the index of use agreement value, that
the cultural importance of pangolin scales in traditional
pharmacopoeia is very high within Sierra Leone. The other
culturally significant pangolin body parts used for medi-
cinal purposes in descending order are oil, meat, head, tail,
foot, tongue and bones.
Conservation implications
Undoubtedly, the high dependency on traditional medi-
cine as well as high level of consensus among healers on
the choice of body parts to be used in treating various
ailments raises concern about the level of harvesting of
pangolins for medicinal purposes in Sierra Leone. Allthe significant body parts based on the UAV are used to
cure culturally bound syndromes as well as diseases that
have been identified as prevalent in Sierra Leone.
Culture-bound syndromes or folk illness usually have no
substituted or alternative remedies with healers relying
on what they are culturally familiar with. For instance,
pangolin body parts used in the form of amulets and
charms in the treatment of spiritual ailments cannot be
substituted with another animal or provided for clinic-
ally. The belief systems may not provide an option for
another alternative medicine, making sole reliance on
pangolin body parts inevitable. According to Costa-Neto
[49], cultural medical systems are often organised within
cultural systems and the use of animals or parts thereof
within these medical systems should be understood from
a cultural perspective. Often, the effectiveness of trad-
itional medicinal resources is not simply a consequence
of their pharmacology but also stems from a cultural
and traditional background and belief system of a tribe
or community [50]. This study has indicated that par-
ticular pangolin body parts, such as scales, have an im-
portant cultural medicinal value and are prescribed
frequently within Sierra Leon. The harvest of pangolins
is further increased by the high use values for treatment
of diseases of the digestive system, diseases of the skin
and subcutaneous tissue and diseases of the musculo-
skeletal system and connective tissue that have been
identified as very prevalent in Sierra Leone by the WHO
[51,52]. Furthermore, none of the body parts used to
treat conditions under these ICD categories can be ob-
tained without killing the animal which further raises
concerns about the impact of harvesting pressure on
these animals. Also, there are no cultural taboos as-
sociated with the traditional medicinal use as well as
harvesting of pangolins at anytime of the year among
traditional medical practitioners interviewed in Sierra
Leone. Pangolins can subsequently be regarded as highly
sought after for traditional medicinal practices and ac-
tively pursued or poached in this country. As such, an
assessment of the cultural dimension of pangolin use in
traditional medicine is critical for conservation efforts
for the species. The actual levels of harvest or trade is
not documented neither is the turn-over rates within
bush meat markets or medical practitioner use in this
country. Furthermore, the extent of international trade,
particularly towards Asia, is on the rise. Recently, two
shipments of pangolin scales originating from East and
West Africa, respectively, with a combined mass of 3.3
tonnes were intercepted in Hong Kong harbour by cus-
toms officials during May and June 2014 [53].
All three species of African pangolin occurring within
Sierra Leone; black-bellied pangolin (Phataginus tetra-
dactyla), white-bellied pangolin (Phataginus tricuspis)
and the giant ground pangolin (Smutsia gigantea) are
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ing a Non-Detriment Finding study that has been com-
pleted and logged. To the best of our knowledge this has
never been done for any of the African species. Further-
more, all three species have been up-listed as Vulnerable
on the recently revised IUCN Red List [34]. All three pan-
golin species are protected under the Wildlife Conservation
Act of 1972 in this country and offenders of a first convic-
tion may be fined or sentenced with a prison term not ex-
ceeding six months, or both may apply. For a second and
subsequent conviction a fine or a prison term not exceed-
ing 12 months, or both, may be imposed. However, this is
rarely imposed and in addition to the poor enforcement of
conservation laws, as in most developing countries, it does
not contribute to the conservation of pangolins.
Currently, there is little data that assesses the status and
use of African species of pangolins when compared to
Asian species. Alves et al. [54] have identified the need to
increase our understanding of the biology and ecology of
species commonly used as remedies to better assess the
impact of harvesting them for medicinal or other purposes
on their wild populations. This is critical for pangolins
since all the species used by traditional medical practi-
tioners in this study and studies elsewhere [17,19] were
harvested from the wild with no known record of captive
breeding or domestication. Based on their habitat and prey
requirements, reproductive rates, population distribution,
degree of habitat alteration, levels of hunting pressure and
medicinal value, all pangolin species are susceptible to
extinction [22,34]. High demand for pangolins from the
wild may lead to a strong possibility of overexploitation
through medicinal use, which requires an urgent eco-
logical evaluation of the population in the wild. The
impact of animal-based medicinal practices on wild
populations therefore needs to be carefully assessed
considering that preparation of most animal-based rem-
edies requires killing of the animal.
Conservation efforts should therefore be aimed at edu-
cating as traditional medical practitioners about the impli-
cations of their medical practices on the wild population.
Traditional medical practitioners must be made aware that
a decrease in medicinal wildlife not only affects biodiver-
sity but will jeopardise their socioeconomic status since
the raw materials they rely on to treat the patients will no
longer be available. It is therefore imperative for them to
ensure the continuous survival of these animals through
sustainable utilization of the wild population.
Conclusion
Traditional medicine represents an alternative source of
healthcare for most people in Sierra Leone and knowledge
about the medicinal properties of pangolins is very cus-
tomary among the local people as well as traditional med-
ical practitioners. This was evident in the high culturaland therapeutic importance associated with pangolin body
parts. The folk culture of the people is the key factor in
maintaining and driving the use of pangolins for thera-
peutic purposes. The lack of enforcement of wildlife con-
servation laws is negatively affecting the sustainable
harvesting of pangolins as it is currently very likely an over
exploitation of a threatened and vulnerable species.
Collaboration between conservation agencies and trad-
itional medical practitioners through the involvement of
the local community is necessary to prevent a population
crash of three African pangolin species which will, in turn,
have an impact on the cultural use of the species. Conser-
vation efforts should therefore be aimed at increasing
awareness among traditional medical practitioners and
soliciting their support to ensure the success of conserva-
tion programmes and sustainable pangolin use. Further
studies with regards the use of pangolins as therapeutic re-
sources is necessary in other African countries to increase
our understanding of the requirement for the species as a
source of traditional medicine in addition to documenting
the potential impact on the species with regards to local
harvest levels.
Competing interests
The authors declare that they have no competing interests and this
manuscript has not been submitted to another journal.
Authors’ contributions
MKB, DP, DLD, AK and RJ undertook the study design. MKB carried out the
field data collection. MKB and RJ did the analysis of data and all authors
contributed to the final manuscript. All authors read and approved the final
manuscript.
Acknowledgements
We thank the members of the Traditional Healers Association of the Northern
Province of Sierra Leone for agreeing to participate in this research, particularly
Mr Isheka Kaloko and Mohamed Contteh (Regional Chairperson and
vice-chairperson, respectively of the Traditional Healers Association, Northern
Province of Sierra Leone). We are also grateful to the Tshwane University of
Technology, National Zoological Gardens of South Africa and the Rufford
Foundation (Grant Number 13600–1) for funding this project.
Author details
1Department of Environmental, Water and Earth Sciences, Tshwane
University of Technology, P/Bag X680, Pretoria 0001, South Africa. 2African
Pangolin Working Group (APWG), P/Bag X680, Pretoria, South Africa.
3National Zoological Gardens of South Africa, P.O. Box 754, Pretoria 0001,
South Africa. 4Department of Genetics, University of the Free State, P.O. Box
339, Bloemfontein 9300, South Africa.
Received: 3 September 2014 Accepted: 1 November 2014
Published: 20 November 2014
References
1. WHO: WHO Traditional Medicine Strategy 2002–2005. Geneva Switzerland:
WHO/EDM/TRM/2002; 2002.
2. WHO: Guidelines for registration of traditional medicines in the WHO African
Region. Brazzaville: World Health Organization Regional Office for Africa,
2010 (AFR/TRM/04.1); 2010.
3. Renckens CNM, Dorlo TPC: Please, let not Western quackery replace
traditional medicine in Africa. Trop Med Int Health 2013, 18(2):242–244.
4. Bodeker G, Kronenberg F: A public health agenda for traditional,
complementary, and alternative medicine. Am J Public Health 2002,
92(10):1582–1591.
Boakye et al. Journal of Ethnobiology and Ethnomedicine 2014, 10:76 Page 10 of 10
http://www.ethnobiomed.com/content/10/1/765. Ministry of Health and Sanitation: National Health Sector Strategic Plan
2010–2015. Freetown, Sierra Leone: Government of Sierra Leone; 2009.
6. Shackman J, Price BK: Mental health capacity building in northern Sierra
Leone: lessons learned and issues raised. Intervention 2013, 11(3):261–275.
7. Kang S, Phipps M: A Question of Attitude: South Korea’s Traditional Medicine
Practitioners and Wildlife Conservation. Hong Kong: TRAFFIC East Asia; 2003.
8. Alves RRN, Rosa IL: From cnidarians to mammals: the use of animals as
remedies in fishing communities in NE Brazil. J Ethnopharmacol 2006,
107:259–276.
9. Weiss HB: Entomological medicaments of the past. J N Y Entomol Soc
1947, 55:155–168.
10. Anageletti LR, Agrimi U, Curia C, French D, Mariani-Costantini R: Healing
rituals and sacred serpents. Lancet 1992, 340:223–225.
11. Lev E: Healing with animals in the Levant from the 10th to the 18th
century. J Ethnobiol Ethnomed 2006, 2:11.
12. Alves RRN, Alves HN: The faunal drugstore: animal-based remedies used
in traditional medicines in Latin America. J Ethnobiol Ethnomed 2011, 7:9.
13. Alves RRN, Souto WMS: Ethnozoology in Brazil: current status and
perspectives. J Ethnobiol Ethnomed 2011, 7:22.
14. Adeola MO: Importance of wild animals and their parts in the culture,
religious festivals, and traditional medicine, of Nigeria. Environ Conserv
1992, 19(2):125–134.
15. Bräutigam A, Howes J, Humphreys T, Hutton J: Recent information on the
status and utilization of African pangolins. TRAFFIC Bull 1994, 15(1):15–22.
16. Marshall NT: Searching for a Cure: Conservation of Medicinal Wildlife Resources
in East and Southern Africa. Cambridge: TRAFFIC International. A TRAFFIC
Network Report; 1998.
17. Soewu DA, Ayodele IA: Utilisation of Pangolin (Manis sps) in traditional
Yorubic medicine in Ijebu province, Ogun State, Nigeria. J Ethnobiol
Ethnomed 2009, 5:39.
18. Alves RRN, Souto WMS, Barboza RRD: Primates in traditional folk medicine:
a world overview. Mammal Rev 2010, 40(2):155–180.
19. Soewu DA, Adekanola TA: Traditional-medical knowledge and perception
of pangolins (Manis sps) among the Awori People, Southwestern Nigeria.
J Ethnobiol Ethnomed 2011, 7:25.
20. Whiting MJ, Williams VL, Hibbitts TJ: Animals traded for traditional
medicine at the Faraday market in South Africa: species diversity and
conservation implications. J Zool 2011, 284:84–96.
21. Djagoun CAMS, Akpona HA, Mensah GA, Nuttman C, Sinsin B: Wild
mammals trade for zootherapeutic and mythic purposes in Benin (West
Africa): capitalizing species involved, provision sources, and implications
or conservation. In Animals in Traditional Folk Medicine. Edited by Alves
RRN, Rosa IL. Heidelberg: Springer-Verlag Berlin; 2013:367–381.
22. Sodeinde OA, Adedipe SR: Pangolins in south-west Nigeria – current
status and prognosis. Oryx 1994, 28(1):43–50.
23. Sodeinde OA, Soewu DA: Pilot study of the traditional medicine trade in
Nigeria. TRAFFIC Bull 1999, 18(1):35–40.
24. Akpona HA, Djagoun CAMS, Sinsin B: Ecology and ethnozoology of the
three-cusped pangolin Manis tricuspis (Mammalia, Pholidota) in the
Lama forest reserve, Benin. Mammalia 2008, 72:198–202.
25. Challender DWS, Hywood L: African Pangolins: under increased pressure
from poaching and intercontinental trade. TRAFFIC Bull 2012, 24(2):53–55.
26. Soewu DA, Bakare OK, Ayodele IA: Trade in wild Mammalian species for
traditional medicine in Ogun State, Nigeria. Glob J Med Res 2012,
12(3):6–22.
27. Chakravorty J, Meyer-Rochow VB, Ghosh S: Vertebrates used for medicinal
purposes by members of the Nyishi and Galo tribes in Arunachal
Pradesh (North-East India). J Ethnobiol Ethnomed 2011, 7:13.
28. Chakkaravarthy QA: Research and conservation needs of the Indian
pangolin (Manis crassicaudata). In Proceedings of Third Seminar on Small
Mammals Issues. Edited by Katuwal HB, Koirala S. Kathmandu: Small
Mammals Conservation and Research Foundation; 2012:50–55.
29. Kaspal P, Shah KB, Singh SK, Baral HS: Community-based conservation
initiative of Chinese pangolin Manis pentadactyla in the community
forests of Bhaktapur, Central Nepal. In Proceedings of Third Seminar on
Small Mammals Issues. Edited by Katuwal HB, Koirala S. Kathmandu: Small
Mammals Conservation and Research Foundation; 2012:37–42.
30. Gaudin TJ, Emry RJ, Wible JR: The phylogeny of living and extinct
pangolins (Mammalia, Pholidota) and associated taxa: a morphology
based analysis. J Mammal Evol 2009, 16:235–305.31. Kingdon J: East African Mammals. An Atlas of Evolution in Africa, Volume 1.
London: Academic Press; 1971.
32. Lim NTL, Ng PKL: Home range, activity cycle and natal den usage of a
female Sunda pangolin Manis javanica (Mammalia: Pholidota) in
Singapore. Endang Species Res 2007, 3:1–8.
33. Ganguly S: Pangolin- zoological characteristics and its uniqueness in
mammalian group. J Entomol Zool Stud 2013, 1(1):1–2.
34. Challender DWS, Waterman C, Baillie JEM: Scaling Up Pangolin Conservation.
London, UK: IUCN SSC Pangolin Specialist Group Conservation Action Plan.
Zoological Society of London; 2014.
35. Statistics Sierra Leone: Final Results: 2004 Population and Housing Census.
2004 [http://www.sierra-leone.org/Census/ssl_final_results.pdf]
36. Bombali District Council: A summary Description of Bombali District. 2013
[http://bombalidc.org/]
37. Justice and Peace and Human Rights Commission: Decentralization Process
in Sierra Leone Northern Region. 2008 [http://www.dioceseofmakeni.com/
MAKENI%20dvd/diocese%20of%20makeni%20website/JPHRC/docum.%
20collegamenti%20JPHRC/g.JPHRC%20RESEARCH%20FINAL.pdf]
38. Babbie ER: The Practice of Social Research. Cape Town: Oxford University
Press; 2001.
39. Albuquerque UP, Lucena RFP, Monteiro JM, Florentino ATN, Almeida CFCBR:
Evaluating two quantitative ethnobotanical techniques. Ethn Res Appl
2006, 4:051–060.
40. Alves RRN, Neta ROS, Trovão DMBM, Barbosa JEL, Barros AT, Dias TLP:
Traditional uses of medicinal animals in the semi-arid region of
Northeastern Brazil. J Ethnobiol Ethnomed 2012, 8:41.
41. Rossato S, Leitão-Filho HF, Begossi A: Ethnobotany of Caiçaras of the
Atlantic forest coast (Brazil). Econ Bot 1999, 53(4):387–395.
42. Trotter RT, Logan MH: Informant consensus: a new approach for
identifying potentially effective medicinal plants. In Plants in Indigenous
Medicine and Diet. Edited by Etkin NL. New York: Redgrave Publishing
Company; 1986:91–112.
43. ICD-10 Version: 2010. International Statistical Classification of Diseases and
Related Health Problems 10th Revision. 2010 [http://apps.who.int/
classifications/icd10/browse/2015/en]
44. Thomas E, Vandebroek I, Sanca S, Van Dammem P: Cultural significance of
medicinal plant families and species among Quechua farmers in
Apillapampa, Bolivia. J Ethnopharmacol 2009, 122:60–67.
45. Gazzaneo LRS, Lucena RFP, Albuquerque UP: Knowledge and use of
medicinal plants by local specialists in an region of Atlantic Forest in the
state of Pernambuco (Northeastern Brazil). J Ethnobiol Ethnomed 2005, 1:9.
46. Almeida CFCBR, Amorim ELC, Albuquerque UP, Maia MBS: Medicinal plants
popularly used in the Xingó region- a semi-arid location in Northeastern
Brazil. J Ethnobiol Ethnomed 2006, 2:15.
47. Heinrich M, Edwards S, Moerman DE, Leonti M: Ethnopharmacological field
studies: a critical assessment of their conceptual basis and methods.
J Ethnopharmacol 2009, 124:1–17.
48. Heinrich M, Ankli A, Frei B, Weimann C, Sticher O: Medicinal plants in
Mexico: healers’ consensus and cultural importance. Soc Sci Med 1998,
47(11):1859–1871.
49. Costa-Neto EM: Implications and applications of folk zootherapy in the
state of Bahia, northeastern Brazil. Sustain Dev 2004, 12:161–174.
50. Moerman DE: Agreement and meaning: rethinking consensus analysis.
J Ethnopharmacol 2007, 112:451–460.
51. WHO: Country profile of environmental burden of disease: Sierra Leone.
Geneva: Public Health and the Environment; 2009.
52. WHO: Sierra Leone Factsheets of Health Statistics 2010. World Health
Organization Regional Office for Africa; 2010.
53. Cota-Larson R: Six Months of Pangolin Trafficking in Asia: 17 Seizures in 6
Countries. 2014. [http://annamiticus.com/2014/06/18/6-months-of-pangolin-
trafficking-in-asia-17-seizures-in-6-countries]
54. Alves RRN, Rosa IL, Santana GG: The role of animal-derived remedies as
complementary medicine in Brazil. Bioscience 2007, 57(11):949–955.
doi:10.1186/1746-4269-10-76
Cite this article as: Boakye et al.: Ethnomedicinal use of African
pangolins by traditional medical practitioners in Sierra Leone. Journal of
Ethnobiology and Ethnomedicine 2014 10:76.
